Introduction.-The morphology of the boundary between epithelium and connective tissue of the gingiva has been extensively studied in histological sections. However, such two-dimensional pictures of the complex patterns of these tissues are sometimes difficult to interpret, and it was felt that a three-dimensional study of this region would clarify the histological picture. It has also been stated that an early sign of pathology in gingivitis is a proliferation of epithelial papillae into the lamina proplia. In this paper an attempt has been made to demonstrate the normal pattern of the epithelio-connective boundary or junction, and the changes which occur with inflammation.
Observations.-A. Rhesus Monkey Material:
(1) The loosely attached alveolar mucosa (Orban, 1948) showed the simplest pattern of the boundary between epithelium and connective tissue. The epithelium was a flat sheet, pitted at intervals by short, conical connective tissue papilla ( Fig. 1) .
(2) In the attached gingiva the connective tissue papille were larger in size and more numerous per unit area. This produced a "honeycomb" appearance in the epithelium, with more prominent vertical ridges (Figs. 2 and 3) .
(3) In the free gingiva, the epithelial honeycomb was similar to that of the attached gingiva. At the gingival margin the horizontal ridges of the honeycomb were more prominent than the vertical ridges and ran parallel to the margin.
(4) The epithelial attachment of teeth in functional occlusion was pitted by connective tissue papillk. The direction of these papille was almost parallel to the long axis of the tooth (Fig. 4) .
(5) The palatal mucosa showed well-developed ridges in the epithelium and connective tissue, although these ridges were smaller and more closely arranged than in the attached gingiva. Pits in the troughs between the epithelial ridges were always present. They were produced by papillk arising from the crest of the connective tissue ridges.
(6) In mild chronic inflammation the main ridges of the epithelium were thickened, but with a greater degree of inflammation a downgrowth of some of the epithelial ridges into the connective tissue had occurred ( Fig. 5 ).
(7) Epithelial pegs or epithelial papillk&were rarely found in the-gingiva. -Photograph of the undersurface of separated epithelium from a biopsy of the alveolar mucosa of the lower central incisor region of a young adult monkey. The area of the biopsy is indicated by the insert. The epithelium appears as a flat sheet containing regularly arranged pits (a) which are connected by shallow grooves (b). x 40.
FIG. 2.-Photograph of the undersurface of the separated epithelium (A) and the surface of connective tissue (B) of an interdental papilla obtained in a gingival biopsy from a young adult monkey. The area of the biopsy between the lower central incisors is indicated in the insert. Note in (A) the epithelial honeycomb of the attached gingiva (a), the parallel ridges of the marginal area (b), the pits in the epithelial attachment (c), the epithelial whorl (d), the epithelial dome (e). Fig. 6 shows the undersurface of epithelium removed by gingivectomy from the upper incisor region of a male aged 25. The condition had been diagnosed as periodontitis simplex, and was associated with a lack .. '., of lip seal. A "thickened honeycomb" appearance in the epithelium of the attached and free gingiva was found, with some proliferation of the pocket FiG. 6.~~e pithelium.
FIG. 6.
A "double honeycomb" effect is seen in Fig. 7 . This is a photograph of epithelium from the lower incisor region in a male aged 35, with periodontitis simplex. Some of the ridges of the fine honeycomb have proliferated, producing a coarse honeycomb of large "cells", with smaller pits at their blind ends.~~~~~ The undersurface of the epithelium of an interdental papilla between 1 11 from a female aged 29 is shown in Fig. 8 . The X-ray appearance of the alveolar bone showed the "vertical" bone resorption typical of periodontitis complex. Proliferation of the pocket epithelium, and thickening of the ridges of the epithelium of the oral surface of gingiva, has occurred. The typical appearance of the proliferation found in the gingival epithelium of the 5 patients taking dilantin sodium is shown in Fig. 9 . This specimen is epithelium from the hyperplastic upper incisor region of a female, aged 17, who had been taking the drug for some years. The change from the normal pattern is marked, with an irregular downgrowth and thickening of the epithelial ridges. Several of the separated specimens were sectioned and stained with humatoxylin and eoSin to check-that the layer of separation was in the basement. meonbrane between the epithelium and connective tissue. Fig. 10 shows such a specimen from the upper incisor region of another female aged 17 who was taking dilantin sodium. Depressions on the surface of the epithelium, partly filled with desquamated cells, may be noticed. These appear to form the stippling of the gum which .is often marked in dilantin hyperplasia. These stipples occur where the deeper epithelial ridges of the honeycomb intersect.
A rather similar type of epithelial proliferation to the dilantin cases was found in a female aged 12 with an idiopathic gingival hyperplasia (Fig. 11 ). Several gingivectomies had been performed on this patient at various hospitals, but the condition had always recurred. processes of the gingival epithelium is an early sign of pathology in chronic gingi itis, occurring before any downgrowth of the epithelial attachment. King (1944) on the basi:s of sections of decalcified ferret's jaws with varying degrees of gingival disease, stated: "The foregoing illustrations have demonstrated the displacement of the fibrous tissue and other components of the corium by prolferating epithelial papilbe." He believed these changes to be similar in many ways to those of certain types of gingival disease in man. In the same paper he described a "bushing" of the peripheral capillaries in the lamina propria, as seen with a capillary microscope in living and dead animals. The "bushing" was, in his view, a fairly early sign of gingival pathology.
In the present study it was found that in regions showing clinical signs of chronic inflammation in the gingiva of the Rhe8us monkey and in man, the main epithelial proliferation occurred in some of the ridges which extended deeply into the lamina propria.
The normal fine epithelial honeycomb was changed to an irregular pattern with much larger honeycomb cells containing the smaller normal cells as subsidiary pits.
Serial sections demonstrated that fine connective tissue papilla in such pits had only one capillary loop running to the tip, but the wider papilli contained more capillaries. Small blood vessels in large connective tissue papillk, branching into a capillary loop for each peripheral papilla, would produce a "bushing" effect as described by King.
CONCLUSIONS.-(I) The epithelio-connective tissue junction is adapted to provide a greater blood supply in the masticating mucosa (i.e. free and attached gingiva and palatal mucosa) than in the alveolar mucosa. This increased nutritional demand is probably associated with a greater mitotic activity in the germinating layers to replace the cells desquamated at the surface, and the biochemical changes of hornification. The increase in size and number of the connective tissue papillk permits more capillary loops to approach the basal layer of epithelium.
(2) A better mechanical bond between the epithelium and connective tissue in these regions is provided by the well-marked ridges.
(3) Epithelial pegs are seldom found in the gingiva. Therefore, the use of such terms. as epithelial pegs or papilIe should be abandoned, unless it has been determined that any particular epithelial process in question is actually of peg form.
(4) Once the tooth has erupted into functional occlusion, connective tissue papille are normally found in a part, at least, of the epithelial attachment.
(5) Such appearances as "blunting", "spiking", "rounding", or "clubbing" of epithelial processes in sections might be produced by sectioning the epithelial honeycomb at different angles (Fig. 12) . Caution should be exercised before attaching any pathological importance to such findings when only one or two sections are available. Many sections should be examined before the term "acanthosis" can safely be applied. gingiva. This model has been sectioned in various planes and shows some of the different pictures which may be obtained. In (A) the line of section runs at right angles to the surface, parallel to the main epithelial ridges, and practically midway between two of them. B shows a simnilar section at right angles to the surface, but cutting obliquely through one of the main epithelial ridges. C shows a section at right angles to the surface, but cutting through the main epithelial ridges at 45 degrees. D shows a section at 45 degrees to the surface, also cutting obliquely through main epithelial ridges. It is suggested that the most simple way of determining the architectural pattern of the epithelio-connective tissue junction in a biopsy of the gingiva is by a study of a few stained sections of the specimen together with a low power examination of the undersurface of the separated epithelium.
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Figs. 1-5 and 12 are reproduced by kind permission of the publishers of Anatomical Record.
Mr. P. H. Staple congratulated the speaker on introducing a technique which dispensed with "the fatal facility of the microtome" and enabled tissues to be studied without introducing the artefacts consequent on embedding and section cutting. In particular, the results which Mr. Emslie had obtained on tissues from patients receiving dilantin sodium had been invaluable in the interpretation of sections of the same tissues which were being used to study the reactions of the underlying connective tissue.
Perhaps more important was the opportunity this type of technique offered to carry out biochemical investigations on gingival epithelium apart from connective tissue. Previous workers in this field had used whole tissue, i.e. epithelium and connective tissue; it would be of great,interest to know whether changes in glycogen content occurred in epithelium or whether they were confined to the connective tissue. In some cases other methods available for tissue separation would have to be used, since acetic acid reacts with many tissue substances.
That acetic acid allowed the separation of epithelium from the ground substance of connective tissue but did not cause the epithelium to disintegrate suggested that the mucopolysaccharide of the epithelial intercellular cementing substance differs from that of ground substance. Alternatively, this disintegration may be prevented by the presence of intercellular bridges, usually described only in the "prickle-cell" layer, but which, in "frozen dried" material, are seen to extend almost up to the level where keratinization begins.
It was suggested that a basement membrane separated gingival epithelium from the underlying connective tissue. A study of"frozen dried" material indicates that this structure may be an artefact arising from fixation or techniques used subsequently.
[ April 23, 1951] Neurofibroma of the Mandible NEUROFIBROMA is an infrequent tumour in the oral region. When it does occur the tongue is the most usual site, a number of cases having been reported by Stout (1935) , Willis (1948) and others. Goldman (1944) has recorded a neurofibroma of the maxillary sinus, and tumours of the palate have been described by Stout and by Christiansen and Bradley (1946) .
The mandible is very rarely affected. Zilkens (1937) reported a case in which the tumour was situated in the incisor region of the mandible and Goldman (1944) described a neurofibroma extending from the premolar region to half-way up the ramus. In Rushton's (1944) case the tumour, though involving the mandible, apparently had its origin in the soft tissues of the cheek. On examination, there were no abnormal clinical findings in the mouth except for slight expansion of the buccal plate of bone in the 156 region. The teeth reacted to vitality tests and no disturbances of sensation were elicited in the cheeks, lips or tongue. A general examination also proved negative. X-ray examination (Figs. 1 and 2) revealed a large, radiolucent area beneath the apices of 56, which appeared to be due to expansion of the inferior dental canal. There was slight resorption of the apex of h5 and mesial apex of r6. These two factors suggested the possibility of a solid tumour. X-rays of other bones revealed no abnormality.
Under endotracheal anmsthesia the buccal plate of bone was removed in the 156 region exposing a tumour mass lying beneath the apices of 156. These teeth were extracted and the tumour enucleated _ 1 w.. . . . . . . . . 
